^-2001 -0061733 



(19) ^^^H^(KR) 
(12) ^7fl^^(A) 

(51) o Int. CI. 7 (11) ^fligji: ^-2001 -0061733 

BO ID 69/04 (43) ^7fl^^V 2001^07-107^ 



(21) -t€^iJ: 10-1999-0064267 

(22) t^U*} 1999^12^29^ 



(71) 

^7] ^<tf^ 1-23 

(72) t^xf 3^;*! 

^7]E^^Al^^-<g^io52 - 2WS--§-«l-sl-H246 - 1201 

*\ *1 ^^^i ^-746Sl*l °>*^1-H|-S1006 - 1 106 

(74) cfle]«?l 2:l-2fl 



(54) ^3^31 *j ^2] >flS«o v ^ 



A at 

f^^-^^l ^SS] ^*f-K#%-(D), W (Finger -like) ^2:5] 7l^<?) 5]Jfi"!*(A) S W vflJf 

a^^sq. si^-s^f^ ah<HI ^^l5>°i ^•f-a^f'ticf 7i-foi e^^(Qo.s -^t-si- ^-^l ;! ^ L <H^^ 

£ 1 

**T3fc, ***>*h #e|<a«. 7-2, vfl^-a^^, xltf^fc, ijj^jt^/^^ vfl<>H! 



#7fl-s.*1 -^2001 -0061733 



A : Sl-fX^f-B : 

C : *#*D: t^i'S* 

F : *1 ^t 1 ^: (Finger - Like Structure) 

^2| ^ 

^o] ^*|-i= 71 # 51 a Jg.©)©] ^ El| 71^ 

21 t}€- *H HJ- S^^ol HJl, S.f-£)-*}-7l 3* #3 nfl-g^l 3}e t^^-a. ^.2.3. ZL -§~g-°l 

el-* ?- A J«r-t ^Ji-ir -fll-SAi^l l-el^HTA *b)b1W?JI 4**1. *el«l-a*^l 4*1 51 *2l#31^7i] 
4^1 *°1 ^e] j! Sl^M-, ^islt!: ^S. *H2€ ^-5-^1-si ufl«g>a, Ml^-g-^ 51 ifl^**^!^ -g-ofl #3<>1 
SZch «1=1«- SL^e>7l ^*fl Lfl^ oj ^ot^oi o.-fj- # el ^^7)1 ^l7 r ^-5-^bj-si ^ajs. 8*1 

5E«: ^^-Aj-Hl-^. ^^^-2:^ ^ ^2:(Sponge structure). *1 ^2 (Finger - like structure) 51 

3. *+* 4* Sflt).. 

^l^al- 71-^1-b l-Hl^^Tfl ^^A}^ <y^-s. 7fl;± . 49. 231833: si- ^1 #a}a| m^-§-j7<2Ho.5. a}-^*}-^ 

«11^5l-7l 41*U ^2£1 #^A>EVol 7fl#£lSi O.V+, i^l ?221 ^-5-A>-^ vfl^ ^^^^j 

•¥-*Hl 4© ^% Vo l Sal, Sj-Jt*>7l 7l-g-# ^7>A]^ -g-S)^ ol -go^i. Tjt-^ol ojcl-; 

^^711^ 54- 1453793:<HWif U-A>-§-^^] ^*fl^ 4=-§-^* %7}*}E.3,*\ &*\$S\ tfl, Sia^oll ^l-at!-^^ 

Sji °1 ^lUf^ ^S'S *1-°H ^1^21- St ^^251 ^^a]-h]- JL <$^. 

/*7l ?-2£l ^A>e}-^- 7l7fl^ ^ E7 } 3^ o.q- ^Aj2] Hi- -^-^8 Sl^o] ^A^ gj- ^^7> 200/ant ^J2. 
^£7]- iz^ f<H^lfe -g-^^°l 5tft}. 

* ^^2) ^-21^- ^#21)21 -S-^l^^-i- 51 -g-SjAji^oi 4.^4 ^.aH ifl^E -f^ 
« #3*1^1 ^^>^# ^^#71 ^« ^014. 



^7fl^-«l ^-2001 -0061733 



?22| «^°J vfl^-a^^(D), *1 ^(Finger -like) 7)&%-<£ 2l^-3L«3^(A) 51 Ml^a^f^ S^S 



IM-tt* *5L*]n fcel-ae* "S-^Wt ^afl-oj 5fl«»H. #e|>g^7fl =4*1 10-25^*8=%, ^7>^1 

°J nl^f-e^l 1~8^%=% 51 eel***** 5~15W/o7l- Sh-frig a <M-ES-t a}-%-*}5L, f-2l^74| 4 

*1* *«!M«-^te SUM- -fi-71-i-Tfl^ ^^^71 4=1* -§-°-<!-§- ta^.*jiti| o.a Ai-g-sv^. ss.^ o.ss>fc f-el^Til ^ 



^•71 vfl^Sia^(D)-e-^^l %^*o.£AJ ^Mfe 50-200^ -5H ifl^X^*©)'* **A]. 

SH*«W nfltb Ai^^r Hf^-t Jfoj^fe ifl-¥-5L^^Sl ^*I)(D)7}-^7| <S * ^ 3 -f «H| -f- 

3Hfj, *3-!d^ a-Jr MltHH t SIM. ^7] Sl^.a^^(A)* ^1^2: (Finger -like Structure^ 7]^-%- 

2-£.*\ -r-^71- 50- ISO/an^ 31 ^l 

fil^fa^^* #7l nfl-g^l -¥-3j-€ -¥-4-3 §14. S14-S<S^>1 HJf 

^-f °fl-b JM^-fr ^slM- miM) 51 -g-^aj-^l ^^jl, H^- gf-g: ^-T-ofl-t -f-^^l ^1*>€4. 

^■7i ^^(o* qjf-s'af^ ^i^-a^^ ^M°§. c-i^- ^^H-^s^r Mi-^-i'a* 0 !! <q%*w mi^-s^^ 

3)^o] e 7l*«l ^^S)<H 5i(4. 10-70^m<y -^ol b>«-3) *>c^-. 

*H!- ^2: (141^2^^)4 ^l'S- ; i L S(Sl-¥-2.^f')<»l ^ 5i^A^, -f^tl ^aj ^ ^a] ofl 

1-e^^l #£1^1- ^-71-g-Dfloil -§-«)] a) ^1 cf-g-, ^7H1 ^7^s a^ teH^ #e1#^-^## 

^7>SH iJ-Al-Hn^. »]2:t!:4. °1 »S MEfll #3l1l#7l| #e)^ th%=* io~l5W/o. «1 #e]^ 1h 

1-8^%=%, #el#^-^^-i-Sl 5 _i5^^%7l- ElESj- 3:^^. 1hA>EH 7> Aj-71 9i^x+7fl 3^ 

c|^iSf«H 6 lE 51/Sfe °11-21 -^^l- 4**H, Hl^B)f.5l^7il l-5]t^5.-t l-BlH]^B]l.el^ ■§"§■ A>^- 

^e1## Sm-i-SAlfe ^]^^ee1#. eel^|ii^!#e]#, ?flHel-«l|^^^#, -f-elofl^^ 



&7^*\ ^-2001-0061733 



2 ^ A>-g-SM ^-71 «|J-a}£»S|. m^^cn^. ^ 7 ]^o.5. ^]-§>jl, s-l^-g-ja^ofH -g- 

_2SH *t?2:7}i$'§$3L^H 5l ^Bl-S^ **A r S}-§- m 2 ^ #qjlc#Sfe 213 1.0- 1.4m 

m, ^3 0.3~0.7mm, vfl-¥-^l#o| 0.2~0.5mm ^ •§•■§• A)--g-.g- ^ oji}. 



el#^ SMU^l «"n-3 AH-Sli}. a>^-*h=. ^el#^ r $)-#-§- JL£r «*li*#eJ€-. cHliiSI 

#5^#. Sslil^talt, «H«eHIIi«Sel«. l-eH<fi3I#el«-, a^^tHlt Hfe ^ a}-§- ^ 

^ 5i£.M- 33- ti>a-a] *V7lS.-fe ^lH^el** ^l-8-*Ms- 2°1 ^-2.°fl nfreMfe- tfl-f -g-jl 6 -!H ^?>2l £^ 
-§- ^7># ^£ ^ o.o^ a 5 _ 4() ^%7} h] cs. ^ 



^-§- A>^-t!rrf. 

°1 *<S«4. 

^l^Tj] ^^a>^ 5~50%3 #eH*a ^-§-»» O.S 24A]?> ajejft J)l dl-aflsj. z>,g. aj-^o.^. ^-f-aKs, 

^^■A}-5V°] ^-Jl^o]3. i5-. 2 5cm 7}*}$r .2. f- (module) # 25t°flAl (Inside pressurizing type) °-S- 1.0 

kg/of tfejSl iir^l- *3 U^l^Hl 4^?> °<?-§- « r 2H*]3r *M ^r^SL % XI4 8 * 

t= ^r- »*♦ y»<t Vtm/> 



oval *L il "i " ■4.0*g/c»».''*l-Hfi| 4-1»j>j«» 



•*a^Tr(-s-9 

^-Af^ 45,00051 £1^1 (Ovalbumin) # 3-£r^°fl ^S] * °1 ^^MS] -ft-&l2<>lt- i 5 _ 2 5cm 7> 

A|-b £1- (Module) 25t:<HlAl Ml^^-iJ (Inside pressurizing type) 2.3. l.Okg/crf ^^^.5. -f-oq-A] ?] ^ 

-S-^^*(%) ="(1" - VAVAW )X 100 



^ AH] ! 

§3-a£ ^a1(p-3500: «[£S sJa} ^-g-) 17^%. §e] «l^Bll-el^ 5^^% ?4 l-eHfi 3!#e1«- 10^^%!- ^ 
cillli#e>MoiH es^^oH ^ as>, -§-*11ai^ ^.ojft t^£=t ^latl-Cr. 



^7])^-5l ^-2001 -0061733 



t- 2f ^IttS 3] 7$o] 1.3mm°lJl tfl^o| 0.7mm°J ^^H" *82«-Ct. *)12?V ^-§-A}-f- -£7l^ 

°1§7]] ^]2:€ 30% #51>M1^ ^-§-°-!Ml 24*m ■§•«?> ^l«b * £2*W ±.^S.W~t *\}2:^. *1|2«: ± 

^Al<^| 2 ^ BlJ2.^Al<^j 1 

#e1-a€ **a>s|- si i^j £!--§- *aE«th *fl2«- #el-gs- atsi a 2# tf*. . 

[* l] 



^1 22:^1 







<a*w 2 








17 


17 


17 




5 


2 


10 




10 


13 


10 








63 




68 


68 






# 


90 


85 


100 




10 


15 






1: 


90 


95 


100 












10 


5 





[3.2] 









flWI* ! 


^A]0(| 1 


0.90 


87 


0.20 | 




0.85 


90 


0.15 ! 




0.87 


85 


0.64 



(57) ^t'SI 
^T 1 ^ 1. 

^2£J ^8#<i! ^S^f^D), ^(Finger - like) ^22) 7l^Ao] sq^. a ^^ (A) ^ aj- 7 | ^ jjLg^Bj. 
2]¥H<a#*r°H 3*1 *H ^S.^.SLCr § ^^f-(C) ^£)<H ^1h^2* ^xf 194 3 f- 



^7114*1 -^2001-0061733 



^T 1 * 2. 
^T 1 * 3. 

HHI 5fl*H. ^^S'Sf'CD)^ ^Mfl7> 50-200|ffli, ^^^^(A)^ ^|7> 50-150^, ^#*(C)S] -^l?} 10-7 
4. 

i*IHI SZ^i. 20.000- ioo,ooo°J t-Hl-a^?)) ^^M. 

3^ 5. 

ji^ o.s f-sJ-S^l *)|2:%M) sa^H. ^1 io-25^%, ^7H)<y al^-ts^i 

§eW l~8^% U #e1f-^-2}-^-i- 5-i5^%=%7> ME=t ^-S-^i, l-e1^-?-7)l -§-*HAj2] ^ 

^1 -fi-^l -§-Dfl51- ^^-£171 4}£ Vinil A>-§-^ 0.^5]. fe ^el^Tfl ^X[<%2) ^S^. 

7. 

5%> £-ir 6^ Sl°W, ^-eli-^fsi-S-i-oi ^ofl€€^el#, SeHU^ej*, 3lMeHl!3!#el#, «- 

elofl^^!^el# f £^-I-<>i 3€ ^-3 *Kr ^^M*] ^2:^. 

6%H) Se^ff-S^l-s] ^-g-<*j°fl *M-«ls?*H 5-40^% 5!* ^el-S^l 

£3 



#7])-^ ^-2001 -0061733 

5c. ^ 1 




-7- 



DERWENT-ACC-NO: 2002-120011 
DERWENT-WEEK: 200728 

COPYRIGHT 2001 DERWENT INFORMATION LTD 

TITLE: Polysulfone hollow fiber membrane and its manufacture 

INVENTOR: KIM, H J; SHIN, Y C 

PATENT-ASSIGNEE: KOLON IND INC[KOLON] 

PRIORITY-DATA: 1999KR-0064267 (December 29, 1999) 

PATENT-FAMILY: 

PUB-NO PUB-DATE LANGUAGE PAGES MAIN- 1 PC 

KR 602429 Bl July 20, 2006 N/A 000 B01D 069/00 

KR 2001061733 A July 7, 2001 N/A 001 B01D 069/04 



APPLICATION-DATA: 

PUB-NO APPL-DESCRIPTOR APPL-NO APPL-DATE 

KR 602429B1 N/A 1999KR-0064267 December 29, 1999 

KR 602429B1 , Previous Publ . KR2001061733 N/A 
KR2001061733A N/A 1 999KR-0064 267 December 29, 1999 



INT-CL (IPC) : B01D069/00, B01D069/04 
ABSTRACTED-PUB-NO: KR2001061733A 

BASIC-ABSTRACT : 

NOVELTY - A composite structured polysulfone hollow fiber m«*Tnb» r ane 
and a method for its manufacture are provided which has superior 
permeability, fractional selectivity and internal pressurizing 
property. 

DETAILED DESCRIPTION - The inside filtering type polysulfone hollow 
fiber membrane has a composite structure comprising a sponge 



11/21/2007, EAST Version: 2.2.1.0 



structured activated layer , an internal surface layer (D), a finger - 
like structured (F) porous layer , an external surface layer (A) , and 
an intermediate layer (C) which is positioned between the internal 
surface layer and the external surface layer , and has larger pores ' 
than the internal surface layer , wherein a boundary layer (B) exists 
between the intermediate layer (C) and the external surface layer 
" (A) . 

In manufacturing a polysulfone hollow fiber membrane comprising the 
process of spinning a spinning dope and an internal coagulant 
consisting of polysulfone resin, organic solvent and additives into 
the air with a dual pipe type nozzle; and solidifying the spun dope 
and internal coagulant with an external coagulating solution, the 
method for manufacturing the polysulfone hollow fiber membrane is 
characterized in that the spinning dope contains 10 to 25 wt.% of 
polysulfone resin, 1 to 8 wt.% of additive vinyl pyrrolidone based 
polymer and 5 to 15 wt.% of glycol compounds, wherein a solution that 
is easily mixed with the organic solvent is used as an internal 
coagulating solution although it can not dissolve polysulfone resin. 

CHOSEN -DRAWING : Dwg.1/10 

TITLE-TERMS: POLYSULPHONE HOLLOW MEMBRANE MANUFACTURE 
DERWENT- CLASS : A97 F01 J01 

CPI- A04-D05A; A05-J06; A08-S; A11-B15C; A12-S05A; A12-S05L; A12- 

CODES: W11A; F01-C08C; F01-D10; F01-E03; F04-E05; J01-C03; 

SECONDARY-ACC-NO: 

CPI Secondary Accession Numbers: C2002-036608 



1 1/21/2007, EAST Version: 2.2.1.0 



- Korean Patent Information Online Network 



The Korean Intellectual Property Office (KR) 
Unexamined Patent Application (A) 



(51) lnt.CI. 
B01D 69/04 



(11) Unexamined Publication 
No 

(43) Unexamined Publication 
Date 


10-2001-0061733 
2001-07-07 






(21) Application No 


10-1999-0064267 






(22) Application Date 


1999-12-29 






(74) Agent 


Hwal-Rae Cho 


(72) Inventor 


Hyeon-Jin Kim 








Yong-Cheol Shin 


(71 ) Applicant 


Kolon Industries, Inc. 


Gwang-Si Gu 





O Examination Requested : EopEum 

(54) A POLYSULFONE TYPED HOLLOW FIBER MEMBRANE, AND A PROCESS OF PREPARING FOR THE SAME 



©Abstract 



Machine Translation 



Human Translation 



The present invention relates to the inner surface layer (D) which is the active layer of the sponge structure, and the 
polysulfone typed hollow fiber membrane of the inside filtering mode which is composed of the intermediate layer (C) in 
which the air bubble is bigger than the inner surface layer while being positioned between the outer surface layer (A), 
which is the porous layer the inner surface layer and outer surface layer and has the composite structure and a method 
of manufacturing the polysulfone typed hollow fiber membrane[DART] of the ground (Finger-like) structure. As to the 
present invention, the permeability and selectivity are excellent and it is excellent and the pressure tightness is useful in 
the industrial separation film etc. at the same time. 



► Representative Drawing(s) 



Fig. 1 



The composite structure, hollow fiber membrane, polysulfone, sponge structure, my subsurface layer, finger-like 
structure, outer surface layer, intermediate layer, pressure tightness. 

® Description 



► Brief explanation of the drawing 

2 Fig. 1 is a section enlarged drawing of the present invention hollow fiber membrane. 

3 X The code description about the among drawing main part. 

4 A: outer surface layer B: boundary layer. 

5 C: intermediate layer D: inner surface layer. 
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6 F:finger-like structure(Finger-Uke Structure) 

► Details of the Invention 

► Purpose of the Invention 
The^Technicaj^ 

7 The present invention relates to the polysulfone typed hollow fiber membrane of the inside filtering mode and a method of 
manufacturing the polysulfone typed hollow fiber membrane[DART]. Generally, as to the hollow fiber membrane, the 
membrane surface area is big in comparision with the other film of the same volume. Recently the application is therefore 
actively progressed around the ultrafiltration membrane with advantage of being easy to modularize. And it is put to practical 
use in the part which is many due to the health care, needing especially, the marked water treatment the food, the industrial 
and fixed number etc. 

8 There can be the disadvantage including the heat resistance in case of the hollow fiber, which the cellulose based resin, the 
polyamide resin, the polyvinyl resin, the polyacryl resin and polyolefin resin etc. are widely used, and but this material is 
manufactured with this material. The drug resistance and my bio degradable etc as the material comprising a film. The 
polysulfone resin with a superior heat resistance and drug resistance this disadvantage is complemented are very much used 
as the material of the hollow fiber membrane. 

9 Moreover, according to the section structure, the hollow fiber membrane can divide into the sponge structure, and the finger- 
like structure and composite structure. 

10 As to the polysulfone typed hollow fiber membrane having the finger-like structure, the method (US Amicon erosion control 
law) etc. are manufactured with the method (US Amicon erosion control law) etc. uses the water as the inside coagulant like 
JP49-23183 A in the radiation. As to the hollow fiber membrane, the elaborate active layer is formed in the inner surface. It 
the warped surface is deficient in a polymer and the finger-like structure in which a collaboration more than the diameter 10/mi 
is opened is formed. 

11 In this way, there can be the disadvantage of being easy that the pressure tightness is weak and the active layer is broken off 
in the industrial field which need the high pressure and long term operation a collaboration is instead of formed with active 
layer elaborate as the polymer-lean in the outer surface layer of the hollow fiber membrane. Moreover, as to the hollow fiber 
membrane of the single finger-like structure, it is easy that because in manufacture coagulating power uses the strong water 
as the inside coagulant, the hollow fiber inner surface is damaged or the hollow fiber is cut down among the radiation 

12 The hollow fiber membrane of the sponge structure was developed in order to resolve this problem. But the hollow fiber of the 
sponge structure the pressure tightness is excellent but the resistance about the penetration is strong. The resistance has the 
disadvantage that a separability falls down in case of increasing the air bubble in order to secure the transmission 
performance. 

13 In the meantime, in JP54-1 45379 A, the hollow fiber membrane manufacturing method of the composite structure which has 
the elaborate skin layer on in of the separation film, and the warped surface since adding the aqueous solution transmitted to 
the spinning solution and has the finger-like structure between this dense layer both surface is proposed. 

14 There is a problem that as to the hollow fiber membrane of a structure, the permeability is drastically lowered if it has the 
advantage that the mechanical strength is big but the layer thickness dependent of the permeability is big and the film 
thickness exceeds 200/©. And the yam speed is slow and the productivity is decreased since using the inner coagulant in 
which the coagulating power is strong in order to make have a compact in moreover, an inside. 

15 An object of the present invention is to provide the polysulfone typed hollow fiber membrane which a transparency and 
fraction selectivity are excellent and the pressure tightness is excellent at the same time since solving this kind of 
conventional problems. 



TKhnlcaJjChallengeSiO/)the;Inyentlon, 

16 The present invention is to provide the polysulfone typed hollow fiber membrane and la method of rra 

composite structure with a superior pressure tightness a transparency and fraction selectivity are excellent 
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► Structure & Operation of the Invention 

17 The present invention relates to the polysulfone typed hollow fiber membrane and the of which manufacturing method having 
the composite structure. More concretely, the present invention relates to the polysulfone typed hollow fiber membrane of the 
inside filtering mode which is comprised of the inner surface layer (D), and the outer surface layer (A), which is the porous 
layer of the ground (Hnger-like) structure the inner surface layer and the intermediate layer (C) and has the composite 
structure. The inner surface layer (D) is the active layer of the sponge structure. As to the outer surface layer (A), which is the 
porous layer of the ground (Finger-like) structure the inner surface layer and the intermediate layer (C), the air bubble is 
bigger than the inner surface layer while being positioned between the outer surface layer. 

18 Moreover, the present invention relates to the manufacturing method of the polysulfone typed hollow fiber membrane 
coagulating to the external condensation liquid after radiating a dope and the inner coagulant consisting of the polysulfone 
resin, and the organic solvent and additive among 2 to the tube shape nozzle to an airborne and manufactures the 
polysulfone typed hollow fiber membrane, and uses the dope in which the vinylpyrrolidone based polymer 1-8 weight% and 
the glycol class compound 5-15 weight% which is the polysulfone resin 10-25 weight%, and an additive are contained, and is 
done by a feature to use the easy solution as the inside coagulant to cannot dissolve the polysulfone resin but be mixed with 
the organic solvent. 

Concretely below the present invention is illustrated. 

The hollow fiber membrane of the present invention is comprised of cross section structure inner surface layer (D), 
intermediate layer (C), and outer surface layer (A). Moreover, the hollow fiber membrane of the present invention can be 
comprised of the inner surface layer (D), the intermediate layer (C), and the boundary layer (B) existing between the outer 
surface layer (A), the intermediate layer and outer surface layer. 

As to the inner surface layer (D), the thickness as the active layer of the sponge structure a desirable what is 50-200#m. The 
inner surface layer (D) does the role giving the selectivity and pressure tightness about a fraction to the hollow fiber 
membrane. A transparency, and the fraction selectivity or the pressure tightness can be degraded in case the thickness (D) of 
the inner surface layer deviates from a range. The outer surface layer (A) does as the porous layer of the finger-like structure 
with desirable that the thickness is 50-1 50/mi. 

The outer surface layer plays the role of improving the water permeation performance of the solvent which is transmitted 
because of having the finger-like structure. In case the outer surface layer so thicks, the permeability is improved but the 
pressure tightness and fraction selectivity are degraded. The permeability is lowered in case of being so thin. 

More concretely, the intermediate layer (C) is adjacent to the inner surface layer and it is positioned between my subsurface 
layer and outer surface layer. And the air bubble in which a diameter is large than my subsurface layer is formed. As to the 
thickness of the intermediate layer, does with desirable what is 1 0-70/an. 

In an inside, the hollow fiber membrane of the present invention separates a material according to the inside *** penetrated to 
an outside. In the hollow fiber membrane of the present invention, it has the structure in which the sponge structure (my 
subsurface layer) and the finger-like structure (the outer surface layer) having the appropriate thickness are complexed. The 
pressure tightness and the at the same time excellent fraction selectivity can be revealed with the excellent permeability. 

The method for manufacturing the hollow fiber membrane of the present invention is as follows:. 

Firstly, after the polysulfone based polymer is dissolved in the organic solvent, here the vinylpyrrolidone based polymer and 
glycol class compound are added as an additive and a dope is manufactured. At this time, 10-15 weight% , and the vinyl 
pyrrolidone subsection polymer content 1-8 weight% , and the content of the glycol class compound control the polysulfone 
group polymer content within a dope so that 5-15 weight% be. The structure of the film which it desires in the present 
invention while the hollow fiber membrane manufacture fairness becomes bad in case of being formed so that a dope deviate 
from conditions cannot be obtained. 

These mixture etc and/or the M- cresol, chlorobenzene, N-methypyrroIidone, dimethyl sulfuroxide, dimethylacetamide, 
dimethylformamide is used as the dope solvent in manufacture. And the vinyl pyrrolidone subsection polymero uses a 
polyvinylpyrrolidone etc. Moreover, the ethylene glycol, diethylene glycol, triethyleneglycol, tetraethylene glycol, polyethylene 
glycol, propylene glycol or these mixtures is used as the glycol class compound. 
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28 Next, a dope and inside coagulant are radiated to an airborne by using the tube shape nozzle among the normal 2. It solidifies 
in the external condensation liquid and the film structure is formed and it reels with the washing in water and the polysulfone 
Hollowed yam film is manufactured. At this time, the external diameter 1.0-1. 4mm, the inside diameter 0.3~0.7mm, and the 
inner diameter can use the ring shape slit spinneret of 0.2~0.5mm level etc. as the tube shape nozzle among 2. 

29 The easy glycol class compound or the aqueous solution in which the glycol class compound is contained is used to cannot 
dissolve the polysulfone resin to the inside coagulant but be mixed with the organic solvent. It is good to use the diethylene 
glycol to use the ethylene glycol, diethylene glycol, triethyleneglycol, tetraethylene glycol, polyethylene glycol, propylene 
glycol or these mixture etc but be more done by the glycol dass compound used in the inside coagulant composition with 
desirable. While adding the alkaline earth metal in the inside coagulant according to a need, the content is so that 5-40 weight 
%be. 

30 The solution in which the organic solvent is 10 weight% or less is used as the external condensation liquid as the mixed 
solution of a nonsolvent and organic solvent. The water, the glycol class compound etc. are used as a nonsofvent. 

31 In this way, in the warped surface by the strong coagulant, the manufactured hollow fiber membrane shows the tight finger- 
like structure. The active layer of the sponge structure of being elaborate is formed in the lower surface the glycol class 
compound of my conform solid-liquid. And the pore of the relatively big size is formed in the intermediate layer. 

32 In this way, after processing the manufactured hollow fiber membrane as the glycerin solution of 5-50% with 24 hour, the 
water transmission degree, and the compaction index and fraction performance were measured to be the following method. 

33 • The water transmission degree and compaction index. 

34 The amount spilling the hyperpure water of 1 .0kg / erf pressure the module having the effective length of the hollow fiber 
membrane with 15~25cm in 25V to the inside pressurizing type and penetrates the hollow fiber membrane in the 
predetermined time is measured and the water transmission degree and compaction index are calculated like the lower part 
type. 

35 Water transmission degree = . 

36 Compaction index = 1 - . 

37 Fraction performance(fraction selectivity) 

38 After transmitting to 1 .0kg / erf pressure for a certain time, the module which has the effective length of the hollow fiber 
membrane this water for preparing with 15~25cm after melting the ovalbumin of the molecular weight 45,000 in the 
predetermined amount hyperpure water the protein concentration of the transmitting liquid is measured in 25V at the inside 
pressurizing type and the fraction performance is calculated with the lower part type. 

39 The fraction performance (%) = (1 - ) * 100. 



40 Embodiment 1 . 

41 After injecting the polysulfone resin (P-3500: Amoco product of company) 17 weight%, and the polyvinylpyrrolidone 5 weight% 
and polyethylene glycol 10 weight% in the dimethylformamide 68 weight%, it dissolves and the transparent dope is 
manufactured with mixing. 

42 In the meantime, the diethylene glycol 10 weight% is added in the water 90 weight%. It dissolves and the inside coagulant is 
manufactured. A dope and inside coagulant are radiated among the normal 2 to the tube shape nozzle and the external 
diameter is 1.3mm and the hollow fiber in which the inside diameter is 0.7mm is manufactured. The hollow fiber manufactured 
is solidified in the coagulation bath in which it has the external condensation liquid through an airborne and it reels and the 
polysulfone hollow fiber is manufactured with washing. At this time, the dimethylformamide 10 weight% is dissolved at the 
water 90 weight% to the external condensation liquid with addition and it manufactures. 

43 In this way, after leaving as it is the manufactured hollow fiber membrane for 24 hours in 30% glycerin solution, it is dry and 
the small module is manufactured. The result measuring the water transmission degree, and the compaction index and 
fraction performance of the small module manufactured are same as those of the table 2. 
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44 The embodiment 2 and comparative example 1 . 

45 As shown in table 1, except changing a dope, and my conform solid-liquid and external condensation liquid composition, the 
polysulfone hollowed yam film and small module are manufactured with the process and the same condition as the 
embodiment 1. The result measuring the property of the polysulfone hollow fiber membrane module manufactured is same as 
those of the table 2, 



Table 1 

Fabrication condition 

Division 



Dope 



Inside coagulant 

External condensation 
liquid 



Embodiment 1 Embodiment 2 



Polysulfone resin 

Polyvinylpyrrolidone 

Polyethylene glycol 

Dimethylacetamide 

Dimethylformamide 

Water 

Diethylene glycol 
Water 

Dimethylacetamide 
Di methy Iformamide 



17 

5 

10 

68 
90 
10 
90 

10 



17 

2 

13 

68 
85 
15 
95 



Comparative example 
1 

17 
10 
10 
63 

100 

100 



Table 2 

Hollow fiber membrane property 



Division Water transmission degree Fraction performance (%) Compaction index 

Embodiment 1 0.90 87 0.20 

Embodiment 2 0.85 90 0.15 

Comparative example 1 0.87 85 0.64 



46 In when compared with the hollow fiber membrane (comparative example 1 ) of the single finger-like structure in case of the 
hollow fiber manufactured according to the present invention in the result described in the above, the number transmission 
coefficient and fraction performance, the result of the equal ideal was shown. And with being extraordinarily low the 
compaction index showing the pressure tightness of a film showed up. 



► Effects of the Invention 

47 As to the hollow fiber membrane of the present invention, a transparency, and the fraction selectivity are excellent and it is 
excellent and particularly the pressure tightness is useful in the industrial separation film etc. at the same time. 

C Scope of Claims 
Claim[l] : 

48 The polysulfone typed hollow fiber membrane of the inside filtering mode which is comprised of the inner surface layer (D), 
and the outer surface layer (A), which is the porous layer of the ground (Finger-like) structure the inner surface layer and the 
intermediate layer (C) and has the composite structure, and the inner surface layer (D) is the active layer of the sponge 
structure; and as to the outer surface layer (A) t which is the porous layer of the ground (Finger-like) structure the inner surface 
layer and the intermediate layer (C), the air bubble is bigger than the inner surface layer while being positioned between the 
outer surface layer. 

Claim[2] : 

49 The polysulfone typed hollow fiber membrane of claim 1 , wherein the boundary layer (B) exists between the intermediate 
layer (C) and outer surface layer (A). 
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Claim [3] : 

50 The polysulfone typed hollow fiber membrane of claim 1 f wherein 50-1 50/im, and the thickness of the intermediate layer (C) of 
50-200/an, and the thickness of the outer surface layer (A) of the thickness of my subsurface layer (D) is 1 0-70/zm. 

Claim[4] : 

51 The cutoff molecular weight as to claim 1 , is 20,000-1 00,000 persons the polysulfone typed hollow fiber membrane. 
Claim[5] : 

52 A manufacturing method of the polysulfone typed hollow fiber membrane which is done by a feature to use a solution as the 
inside coagulant comprising the steps of: after radiating a dope and the inner coagulant consisting of the polysulfone resin, 
and the organic solvent and additive among 2 to the tube shape nozzle to an airborne, coagulating to the external 
condensation liquid and manufacturing the polysulfone typed hollow fiber membrane; using the dope in which the 
vinylpyrrolidone based polymer 1-8 weight% and the glycol class compound 5-15 weight% which is the polysulfone resin 
10-25 weight%, and an additive are contained; and being easy to cannot dissolve the polysulfone resin but be mixed with the 
organic solvent. 

Claim[6] : 

53 The manufacturing method of the polysulfone typed hollow fiber membrane of claim 5, wherein my conform solid-liquid is the 
aqueous solution of the glycol class compound or the glycol class compound. 

Claim[7] : 

54 The manufacturing method of the polysulfone typed hollow fiber membrane of claim 5 or 6, wherein the glycol class 
compound is the ethylene glycol, the diethylene glycol, a triethyleneglycol, the tetraethylene glycol, the polyethylene glycol, 
the propylene glycol or these mixtures. 

Claim[8] : 

55 The manufacturing method of the polysulfone typed hollow fiber membrane of claim 6, wherein the alkaline earth metal is 
contained in the aqueous solution of the glycol class compound with 5-40 weight%. 
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